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ABSTRACT 


An analysis is presented cf the costs incurred in coper- 
ating the local delivery system at the Naval Supply Cénter, 
San Diego. Specifically, the analysis identifies costs 
charged tc the Navy Management Fund and ¢xamines management 
control precedures teinqg used t0 monitor the delivery 
System. <A procedure is devised to prorate the costs of Navy 
and ccmmercial trucks into a standard cost that can be 
applied to a time standard established for each local 
Gelivery route. The findings of this report suggest areas 
where imprcovements cculd be made in the existing system. 
Only after such imprevements are made would some tyre of 


vehicle scheduling algorithm possibly be of benefic. 
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I. INTRODUCTION 


A. EBACKCEROUND 


A ccontinuing study of the iocal delivery system at NSC, 
Cakland and NSC, San Diego has been ccnducted since the 
Shore Establishment Realignment (SER) WwaS implemented on 1 
October 1980. SER ccnsolidated the management of wholesale 
Material located at industrial naval air stations «to the 
contrel cf nearby supply centers [Ref. 1]. In San Diego, 
the realignment involved the transfer of wholesale material 
PeGaececmas che Naval Ais Station (NAS), North Island to the 
Sioccmyec: NSC, San Diego. In Oakland, NAS Alameda whole- 
sale material custody was transferred to NSC, Oakland. 

SER was developed in re?sponse *o a DOD Material 
Pescraoputacn System (DODMNDS) Study e0ppleted in 1978 
{Ref. 2]. The purrese of this study was *o examine the 
existing material distribution system and nake reccmmenda- 
tions for more effective and E€conomical support services for 
EOcn reace time and mobilization requirements. 
Consolidaticn of wholesale management under SER was expected 
to prcvide econcmies in versonnel, equipment, and material 
assets threugh impreved centralized management of critical 
assets within géecgraphical areas. 

Mileccmwe.n wne task cf transferring inventory acecunt- 
HeieeveeeoeNoc, San Liego, Came the tesoonsibility for the 
Navel Air Rework Facilit (NA RF) material distribution 
SySten. A pre-consclidation promise made to the industrial 
hmaval aizc stations was that there would not be any degrada- 
#20n C& Material support because cfr the consolidaticn of 


macsrial inventories. 
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Eller and Moore conducted a pre-SER baseline analysis of 
the lecal delivery system at NSC, San Diego to serve as a 
basis for measuring future system performance and effective- 
ness [Ref. 3]. This study was followed with a more dexzailed 
study by Fichr which determined offload and onload times for 
unit pallet loads, driving times to each customer site, and 
the vcelume cf material delivered. This analysis created a 
data base which could be usad by a truck scheduling aladcr- 
iztzhm if such was deemed appropriate {Ref. 4]. HOWEVEI, 
BEvormcc <X~endirg effort to develop such an algorithm, «he 
current activities must ba examined and made as efficiant as 
possitle. Cnliy after this is dene can a scheduling algcer- 
ithm previde a payoff. 

Before a manager can efficiently use his persennel and 
equipment assets within «he local delivery system, he@ must 
milcwe=spec=flic cost information. Then the volume of material 
that has tc be moved and customer service standards can be 
weighed agains+ the assets available and the costs incurred 
to operate the syste so that a set of objectives and pricr- 
iti2s can be established by management. 

The management cf costs within the NSCSD local delivery 
system is complicated by the two sources of funds used to 
cperate the systen. NSCSD pays for warehouse lakor and 
drivers for non-commercial vehicles out of an operating 
bkudget frem Operation & Maintenance, Navy (O&MN) funds. All 
equzpmen= and transportaticn costs, wich ne lude Wee ub lac 
Works Center (PWC) vehicle rentais and commercial trucks, 
are charced +o the Navy Management Fund, Second Destinaticn, 
Transportation heeoeun= coae, (TAC) NO36. Ti scetuna 15 
Managed by the Naval Supply Systems Command (NAVSUP). The 
Gse Gf this fund by NSCSD to hire ccmmercial trucks was 
authorized by NAVSUP in 1979 (Ref. 5]. In contrast, NSC, 
Oakland hires both drivers and vehicles from PWC, San 
Francisce and pays fcr only warehouse labor from their O6MN 


cperatinc budget. 
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The Navy Management Fund is a revolving fund chat 
finances Navy transpertation costs for material trcvement. 
Costs which are currently cleared through the NMF include 
Government Bills of Lading (GBIs) Mes O- Net chan neisenheld 
goods shipments, transportaticn contracts, and military 
transportation agencies. PWCSD, which is a Navy Industrial 
Fund (NIF) ReslViuy, @paevLdesmccanspOrtation services to 
NSESD. All PWC transportation services purchased by NSCSD 
are réimkEursed by the NMF back into the PWCSD NIF account. 
Gommercial GELS are killed directly to the NMF. 

Transportaticn of Navy material is generally categorized 
by NAVSUP as either First or Second Destination. Firs* 
Destinaticn Transportation (FDT) is that transportation 
required to effect the delivery of material froma Navy 
industrial activity which fabricates new material or a 
crrocurement from a ccmmercial source outside ths Defense 
Eiopeyeroyseem tO tke first pcint of use cr storage for 
subsequent transfer within the Naval Supply Systen. Second 
Destination Transpertation (SDT) is any transportation cther 
=enen FDI. Under SDT funding, NSCSD is authorized to charge 
puxchasecd services for the local déiivery system 20 
Peace res acsaon Account (TAC) NO36 which identifies SDT costs 
Msea selely for NSCSC. 

Momma result, transportation services for the local 
v 


Qu 


clivery system ar2 entirely funded by the NMF through GBLs 
and the PWCSD NIF. NSCSD does not pay for delivery vehicle 
services. The unccernstrained use of Second Destination 
Taimomeseacicn (SDT) £60 méet all transportation requirements 
has enccuraged l¢ss than optimal afiiciency within the 


delivery system. 


Ve 





Es FURECSE 


Peesea ly, COst informat=on is the missing link in the 
overall view of operating the local delivery system at San 
Diegc. Mats report will attempt to ascertain <+hose costs 
and estaklish a framework fcr providing a continuing strean 
of cesz information for assessing the efficiency of the 
delivery system. A Similar study of the lecal delivery 
System at the Naval Supply Center, Oakland was conducted by 
fee cn ard Tufts [ Ref. 6]. 


C. METHCLOLOGY 


A review 2f pertinent documents was conducted prior tc a 


field trip in order to gain a better perspective of the 


subject area. Thes¢ documents includ2d previcus management 
reports and studies, and Navy Pestgraduate theses. he fs 6 ia 
moO NCC, San Diego was conducted to gain a first hand 


understanding of the local delivery system and the manage- 
ment Becls béing used +o Con. so! che operaticn. 
Additionaily, cost and labor information were gathered from 
cublic werks, NSCSD, ard government contract agreements. 
Fichz's data basé was used as the basis for a represen- 


Beka vewremes standard for local delivery trios. Current cost 


data was applied to these standards in order to ¢stablish a 
eeeemron Gelivery trip. These costs also differentiated 
stween Seccnd Destination Transportation and NSCSD funding. 


De. THESIS ORGANIZATICN 


Charter One has discussed the subject matter and mnetho- 
dology of this thesis. Chapter Two will discuss changés in 
ereewsce, San Diego iccal delivery system that have occurred 
Since December, 1982. Chapter Three presents the ccest data 


derived from the current local déiivary system and analyzes 
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ome apelication of the cost data to 
standards. Chapter Four summarizes 

Shesis and makes reccmmendations for 
cost data analysis as a majer tool for 


the lecal delivery systen. 
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II. NSC SAN DIEGO LOCAL DELIVERY SYSTEM 


A. INTRCCUCTION 


AS was mentioned earlier, the local delivery system at 
NSC, San Diego has been extensively described by Eller, 
Moore, and Flohr. The operation is managed within the 
Material Department (Code 300) and the Transpertation 
Division (Cede 303). Since December, 1982, there have been 
Major changes inthe physical layout of the distribution 
eanters within NSCSD along with a chaxge See DCIerCy 
concerning delivery schedules to local customers. These 
changes will be discussed in order to assess the impact they 
Might have cn deriving a cost model for the local delivery 


systen. 


Be MATERIAL DISTRIBUTION CONSOLIDATION 


Figure 2.1 is a map of the Broadway Compound. A major 
change that cccurred at the Broadway Compound in December, 
1982 was the Elimination of Building 11 as a consolidation 
poirt fcr iIiccal deliveries. Also, material packing and 
Shipping cpéerations have been discontinued at Building 11. 
Facking and shipping functions have been moved to <the 
Naticnal City Annex (NCA) and general stores materiai (GSK) 
issued at thea Broadway Compound are transported +o NCA 
BPueeroanrges 70 With a round-robin shuttle of trucks and 
trailers. At NCA Buadlding 70, all GSK and bulk materials 
SeemcetoGcicated and Staged f0F distzibu=ion <c local 
cusz~cmers. Mencce nee 9 CONtEOL “lnt= 91s also locaved “in 
Building 70 to process all customer direct turnover (DTO) 
receipts fer cconsolidation and delivery without delay. 
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mieweunecetons still nertor&fed at =he Broadway Compound 


include: Seceiveng, Material storage, data processing, 
mavVeNneOLy control, Sain . Stee ate oO ny, and docal detaviezy 
dispatching. Table I details the amount of storage space 


7 


ae 


TABLE I 
CURRENT BROADWAY WAREHOUSE SPACE/UTILIZATION 


O2fLice Supplies and misc. it-2ems. 


| 
| 
| | 
| | 
| BUILDING STORAGE MATERIAL 
NUMBER AREA (sq f+) STORED | 
| 1 Si yeece Bulk storage of active items; | 
| palle= Eaek wand bain stosags of | 
| LUACTIVe 24 om’; | 
| bingeenedu bat bulk, sallst cack | 
| storage of medicai Supplies. | 
2 10,880 Bulk storage activé items; 
| Bim and Oallec Storage “inaceive | 
items. | 
| 1344-78 Freeze vamdmens. | provisions 
| , 

| 830100 Sianmmable material | 
| : ' mn: 

| 10 133916 Spee suopiies and hazardous |{ 
: matelia 
11 13,440 Water cargo staging area; water | 
{ cargo material storages. | 
| : 

V2 WOR 29 Bones adewoduede pa llc. slack | 
storage of active items. : 
| : : 

| Zo 153 :22 Bulk and pailet rack storage or 
| 

| 
| 
| 


[ 
Z 


aeatuiarle ang the type of steerage provided by each building 
f= che Ccwpocund. 
Mememdi-gon <cO khe Storage detaztied in Table I, the 


fa2st tLoer cf Building 12 is used for centralized receiving 
th 


(D 


aa cheesracing  Operatiors within compound. Weth che 
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Semcereten) CL frozen and chilled provisions issued fron 
Building 7, all warehouse material is staged outside, adja- 
cent to its storage site. The material is then loaded onto 
ene reund-robin Shuttles and transported +o NG for 
delivery, cr packing and shipping. All perishable provi- 
meemceasS tOaded directly for delivery from Building 7 or 
Sa. fcEnia Ice (CAL ICE). 

CAL ICE is a commercial firm located approximately one 
and a haif miles southeast of the Broadway Compound. They 
hav2 a ccntract to store fresh fruit and vegetables (FFV) 
that have been procured by the Defense Personnel Sufport 
Center (DPSC). 

Hien the elimination of a consolidation point for 
Material delivery at the Broadway Compound, Building 11, the 
NSCSD lccal delivery function operates as follows: 

1. Ereadway Compound: Dispatch point for all frezen and 
Ghat provisicns, The local delivery dispatcher for 
t+he entire system is located here also. 

Peumeed fOr ila ices: Dispatch poins for FFY. 

Sepeieeocral City “Annex; Dispaten PpoOln: for SalimgGSK, 
Euek, and @ry peprovisions. 

The changes in the local delivery system eliminated 4 
second consclidation point at the Broadway Compound that had 
created two delivery systens. The decision to establish one 
Semsctedd.isn poin= at NCA Building 70 is in anticipaticn of 
the ccmppleticn of the major military construction werk under 
way at NCA denoted as P-014, P-033, and P-035. Fi guseecec 
and Table II show the present space utilization at NCA alcng 
With the aréas of majcer construction. sven udilyjeeai of 
the Broadway Compound administrative offices and warehcuses 
will ke relccated at the National City Annex. The Broadway 
GCempeund weil then be *turned over to the City of San Diegce. 

ieee OoOoNn P=—018 ; A supply storage high rise warehouse 


containing an automated storage and retrieval system 
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has reen designed fcr bulk material handling. iO 


O 


Will add approximately 33,000 gross squar¢ feet + 


t ty 


Building 66 and will accommodate 10,920 pallets o 
dry subsistence and clothing items. {Ref. 7] This 
building has recently become operational and is 
presently being loaded with inventories. 

migeGON P-033 : A supply storage high rise warehcuse, 
equipped with the Navy Integrated Storage Tracking 
and Retrieval System (NISTARS), encloses approxi- 
mately 180,000 gross square feet and will provide an 
automated receiving, storage, and retrieval system 
having a storage capacity for 85,000 binnable, 23,500 
rackable, and 3500 non-rackable items. This Current 
plan is to move all material now stocked in Buildings 
1, 6, 11, and 12 at the Broadway Compound to the NCA 
NISTARS warehcuse. (Retomiaieinss DrOJece Ras beer 
expanded +o include a delivery dock and consolidation 
Wacena@use to £zeplace Building 70. This facility will 
be attached tc the NISTARS warehouse (Building 3304) 
erong the haztcr side of she buelding. 

ene CN P-035; Et (Provides rer =he constructicng at 
the National City Annex of a hazardous/flammatls 


materials warehouse of 32,000 square feet with 


jw 


Be=£oOOc Stacking height. ie” is planned <0 selccate 
all such material warehoused in buildings 8, 10 (part 
mali g> to P-033), and 125 at che Brcadway Compound 
Spehe new eNWEA puilding. (mete 7 | Cons truceven 7on 


ct 


ct 


his project has been completed and it is scheduled 


rc 
c become operational in June, 1983. 


a 
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TABLE If 


CURRENT NATIONAL CITY ANNEX SPACE/UTILIZATION 


66 
68 


69 


70 


Pathe, 
280 
317 
Be) 


Bz 2 


P-Q14 
P-Q33 





ding STORACE MATERIAL 
ER AREA (sq ft) STORED 
26,843 Palle+ rack and bulk storage 
of clothing and overflow nén- 
perishable subsistence. 
JERS) Metal items. 
27,000 Staging area for outbound carge 
NCA packing branch. 
57,00 Dry provisions and bulk clothing. 
27,456 Pallet tack and bulk storage of 
non-perishable subsistence. 
26,496 Pallet rack and bulk storage of 
construction material. 
27,000 Receiving and Local Delivery 
Operation for NCA. 
Fae Pe ee Mt iS eana sOae mater: al, 
Dele Oe NRFI MTR's, wire cable and gases. 
5,120 PWRS, vallet jacks and acid. 
2) ye rale, Packaged petroleum products. 
44,026 Re latin ee Glochind classified 
Sou owen angeepwel ications, and 
Di CLOGEACH Tee tens. 
NEW MILITARY CONSTRUCTION 
33,000 DEY DPEOVIsStOms and bulk clothing. 
180,000 Binnable and pallet rackable 
material (proposed). 
32,000 Hazardous and Flammable 
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Material (proposed). 
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Cw. CUSTCMEES 


NSCSD is the majcer Navy stock point for all of Southern 
Califcrnia with a demand history file in excess of 250 lccal 
delivery customers [Ref. 3: P. 57]. Host of Shes] acti vi- 
muscu are tenant activities or independent orgarizaticns 
Supported within the confines of a larger nilitary installa- 
ron. Table IIIT lists the major customer sit¢ areas 

erviced by the local delivery systen. This breakdewn of 

local delivery sites provides a workable number cf reutes 
that can serve as a basis for cost analysis and efficiency 
SValeuas lone Pg 9.5 ShCWS ~ the Geographical lcecaticn of 
thesé sites in relaticn tc the Broadway Compcund and the 
Naticnal City Annex. 


ioeceeuld bce  neted that for the purposes cf this 


analysis, the North Island Annex and Long Beach Compound 
which are part cf NSCSD are considered as local delivery 
custcméers. Each unit has its own extensive internal 


(on-bas?) local desilivery system that operates separately 
from the Iransportaticon Division (Code 303) at the NSC. The 
Foint Leta Annex, which is also an NSCSD unit, is respen- 
eeepc sche the distribution of bulk petroleum products and 


has little impact on the local deiivery systen. 


D. SCTOR CARRTERS 


The primery means of transporting material within the 
local delivery svstem 1s the motor carrier. The system of 
trucks and trailers as presented by Fichr is een ace 
with cnly minor changes [Ref. 4: BP. 25]. In ecrder to ensure 
adequate material movement, five commercial trucks have to 
Be contracted for daily by the Transportation Division. Two 
of these trucks provide daily suppor= to the local dsilivery 
system; the other three make daily runs to the Long Eeach 


Pegexeween GSK, Edik, and dry provisions. 
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TABLE III 
MAJOR CUSTOMER CONCENTRATIONS AND DISTANCES 


CUSMEMER SITE DES PANGS FROM .PuaES} 
BROADWAY 

ACTIVITY (PERS SHaAbon, ou Do LSTENCE) NCA 
NAVSTA Lerg Beach 112 116 
Camp Fendleton 33 42 
Ase. amar iP) 17 
homme Loma 5 5 
NTC San Diego 4 8 
NRMC San D1lego 2 6 
NAS Nerth Island 7 6 
NAB Ccrcnado 7 § 
Imperial Beach -- 9 
pene sts Sct 4 = 


ee ee ee | 
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[ 
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Frozen, chill, and FFV provisions are also being trans- 
Bereca =O Long Beach with vehicles rented from PWCSD. Ade 
cther lccal delivery vehicles are also rented from PWCSD on 
.a@ monthly kFasis. The drivers for all PWC vehicles are 
provided ty NSCSD. Tabl2 IV summarizes the assets presently 
being used and the rental rate per asset (Ref. 8]. 


E. DELIVERY SCHEDULES 


Wicomens Secent consclidation of GSK in NCA Building /0, 
NSCSD's lccal material delivery has evolved into mere of a 
free flow system having much léss emphasis on a formalized 
scheduling systea. The existing zone delivery schedules 
have been substantially reduced from these reported by Eller 
and Moore. Table Vilists the oniy delivery trips that 
adhere tc a strict time schedule. Hn general, whe pclicy 


fer délivering material is to segregate all Issue Greup (IG) 
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Figure 2.3 MAP OF NSCSD CUSTOMER LOCATIONS. 
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I materia snide CO sedeclive: 8 Within-the Unifomm Meat emia 
Movement and Issue Priority System (UMMIPS) time standards 
(Ref. 9]. 

The Iransporcaticn Division transportaticn hold time 
Standards are one day for IG I, three days for IG II, and 


Seven days for IG III. However, an attempt is made «+o 


a 


deliver material on a daily basis. Special consideration is 
given to the afloat and air staticn activities tc ensure 
they receive daily servic. This policy guarantees the best 
possikflse service to fleet activities. Often, the lower 
pa Orit shipments tc the smaller customers in the same 
geographic area are held for consolidation into one full 


truck icad so that delivery assets can be fully utilized. 


F. DELIVERY PROCEDURES 
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The NCA Building 70 warehouse morning shif 
work at 0300. trey pee-lLoOad | thestrucks for . deliv 
stage material for subsequent distribution later in 
Normally, the mcrning shift supervisor dispatches the fir 
loaded «trucks when the drivers come to work at 0700. 

The NCA Building 70 warehouse day shift comes to work at 
1000. While «he trucks are operating, «hey unload the shut- 
tles frcm the Broadway Ccmpound and load other local 
delivery trucks. After 1530, when the trucks have stcpred 
running, tke day shift processes th? backleg of inccming 
material and segregates the material by cuszomer sce that it 
can be staged and pre-loaded for shipment by the morning 
Sef t. 

The key to the elimination of a delivery backlog has 
been the split-shift work day for warehouse workers, fron 
0300-1130 and 1000-1830. Them cehweCKSedeliver Material to 
off-base customers only between 0700 and 1530. Wee ee bees 


organizaticn, the warehctsemen are able to pre-load trucks 
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TABLE IV 
LOCAL DELIVERY VEHICLES 


VEHICLES RENTZ2D FROM PWCSD 
(FY 83 


RA feo) 
MONTHLY MILEAG 
Woda RATE $S RATE 
Pemck, 1/2 ton pickup 194 5 ES 
hayek, 5 On Van S15) 2: - 40 
gdeueky 5 ton Refrigq. Van 384 ~ 40 
meauek, 2 i/2 ton stake 952 --- 
meuGns 7 'f/2 son staks 384 - 40 
Daaeceos, 5 ton 384 nO 
Meaeuer, / 1/2 ton 432 - 29 
meececn, 10 ton 432 29 
We co 2 tt 110 -<-- 
Wer, Oo f+ 110 --- 
Weary Ge £t 110 --- 
Teaziler, 40 £ Flatbed eke, --- 
iaeceeee, 35> £t Lowroy 110 --- 
iaawler, 55> Ct Lowroy 110 ——— 
NipiGee 2S “Ons oY NSECSD 
eLtuck, Straddie =a a 
COMMERCIAL VERATCLES ON CONTRACT 
iaacver, 7 W/Z £02 > 295/unit/day 
Trailer, 42 fx fiztbed, 
and Driver 
* Three commercial units make daily runs +o Lo 
and *wo units augment the local area deliver 
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TABLE V | 
| SCHEDULED, DEDICATED TRIPS | 
| 
| 
: : 
| ER EO se lye DESTINATION CARGO | 
| Daily 0330 Long Béach GSK | 
Daily 0400 Long Beach Bo DE x 
Daily 1000 NI Quicktrans HIPRI GSK 
Daily 1300 NI Quicktrans HIPRI GSK | 
{ Tues, 0400 Long Beach FRZ/CHL | 
m THAur | 
( 
| { 
| | 
| 
nc ce ce ce ce nee ee ee nD ee EY ane ana ae eee ee | 


and, more importantly, they can stage material in advance 
Bo; @ rapid t£urnaround of trucks. Maditionelily, the day 
Shiit has time te work incoming material witheut continually 
loading trucks and the morning shift has time tc frorerly 
rre-lcad and stage material before the trucks start runninda. 

The ccmmercial trucks uséd for moving material tc the 
Long Beach Compound are loaded for tha next day's trip when 
wave yeerceturn t£Om their runs. Ties Once ekuck which. vune con 
the Shipping Division leaves daily at 0330. The remaining 
two trucks leave from NCA Building 70 between 0400 and 0500 
daily. They return around 1130 ard 1300 respectively. 

Meret <che first runs of loaded trucks have been 
Gispatched by the morning supervisor, the dispatcher assumes 
fispa Chang duties. His control mechanism is the Caily 
Dispatch secord. This record is divided into three columns: 
Ea,0 G5een, and black. The Macemeolwmin. ~Scercs higtevs- 
MENtS; green records material relocatiecn (deliveries); and 
black records internal movement within NSC. When the 
dispatcher assigns a driver and the number of pallets he is 


BEV ng, the action is listed in the appropriate cclumn of 


27 





the dispatch recerd. The driver acknowledges his assignment 
and jcb ccmpletion via radio communications with the 
Peseeccher SO chat the dispatch record is continually 
updated. 

The dispatcher determines his daily work load fron 
several s¢curces. Customer Service notifies the dispatcher 
at least one day in advance of all FFV, frozen, and chill 
deliveries scheduled. Building P-014 notifies she 
dispatcher at least cne day in advance of all dry provision 
deliveries scheduled. Only GSK issues are not scheduled in 
advance. For this material, vehicles are dispatched based 
upon conversations with the Building 70 warehouse supervisor 
at the beginning of each day. Also, the dispatcher uses his 
lccation at the Broadway Compound +o monitor internal move- 
ment requirements fcr the round-robin shuttle from the 
E=oaaway Compound to NCA Building 70. 

Blemec> factcro in eliminating the backlog in Building 70 
has teen a new policy delivering fleet materials to the 
piers between 0300 ard 0500 daily. Straddle trucks make 
these deliveries of non-perishable materials to the shics at 
Speen Varscus piers when there its little other traffic conges- 
mon . Alsc, locked pallet cages are being used fcr items 
that might czequire safeguards from pilferage. This early 
morning delivery system frees the straddle «trucks for urgent 
deliveries and on-base moves throughout the day. {tease 


enables them to be mere responsive to the fleet custcmers. 


G. LOCAL DELIVERY MANAGEMENT TOOLS 


TEe Transportaticn Division utilizes the Locai Delivery 
Individual Eroduction (LDIP) report to generate internal 
Management data. Appendix A shows a sample forn. Enis 
@a2ly rip teport is filled out by every driver and indi- 


cates key information such as transit time, onload time, 
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offload time, and the number of pallets moved. Each pallet 
@eeencoOretically equal to forty cubic feet or one peasure- 
ment ton and drivers are suppose to adjust their actual 
paliet ccunts tca standard pallet. This adjustment is 
considered necessary to account for the standard werk unit 
used Ly NSCSD which is the measurement ton. This informa- 
tion is primarily intended for use in the NSCSD Unifcrno 
Management Report (UMR). [{ Ref. 4: P. 56] 

Within the Transportation Division, LDIP data is tracked 
cn a Wang minicomputer and a monthly status report is gener- 
ated listing the mé€asurement tons moved by Navy and 
commercial wnits in “*hree categories: "to customer," 
Nanternal movement," and "Long Beach." Presently, the mini- 
computer is being prcgramméed so that all LDIP data can be 
tracked. 

As a LDIP data basé is created, time standards for indi- 
vidual routes can be established, driver productivity can be 
evaluated, and truck utilization rates can be monitored. 
This data kase would then be able to provide an update of 
Flohr's data for designing an automated vehicle delivery 
schedule if one is deemed necessary. Also, this data base 
Sota pecvide the basis for prorating cost data to delivery 
routes. This néw prcegram is scheduled to initially beccme 
cperaticnal in June, 1983 [ Ref. 10]. 

Umeontunately, as a basis for managing the tIlocal 
delivery system, measurement tons ar2 a poor way *0O measure 
WOle CUCEUt. Pallets of material are what is moved, net 
measurement tons. These may be "full" or partiaily filled 
in the sense of a volume with the dimensions of 40x48x40 
Boenes. With adjusted pallet counts, it is impossible to 
Svaluate whether a delivery trip was made with a full lcad 
or how much exactly was carried. Actual pallet counts would 
not ecnly previde better management informaticn for the lccal 


delivery system, it would eliminate the subjectiveness and 
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€rrors that occur when drivers adjust their pallet ccunts 
for measurement tons. This adjustment is a compensation £OL 
pallets that are partially stacked. When the possibility of 
error is ccempounded daily by every driver in the system, the 


measurement ton data kecomes very suspect. 
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III. ANALYSIS 


A. INTROLUCTION 


In this chapter, a determination of the costs incurred 
in operating the local delivery system will be made. These 
costs will be evaluated and matched against a set of time 
standards developed for each delivery route. These stan- 
dards ar¢ée representative figures that are derived from 
Flohr's data base. The standards are presented as a 
starting pcint for ¢stablishing a continuing management 
program tc monitor leccal delivery costs. 

Presently, local delivery costs ar2 not being clesely 
Managed fcr several reasons. The costs of operating the 
system are spread between NSCSD funding for warehouse lator 
and vehicle drivers and Navy Management Funds for transper- 
taticn and equipment ccsts. Accounting for these different 
CoSts within the delivery system is difficult. Meaningful 
Momnebedd crroduction statistics and delivery route time 
Standards have net been availaole so measuring costs accu- 
rately has been "toc hard." Finally, there have been no 
real incentives for the Transportation Division tc nanage 
costs. Commercial vehicles are used to augment the local 
delivery system strictly ona "best judgement" basis. No 
other guidelines exist to measure how efficiently «hese 
assets are being utilized. 

The delivery system at NSCSD is complicated. Straddle 
esiercs are shuttling deliveries to the fleet activities at 
32ND Street, while Public Works and commercial units are 
Seoleveringe co Other local area customers. The third leq of 
the delivery system is the use of pickup and stake trucks to 


move Issue Group I, Quicktrans, andy “other yo het items 
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throughout the day. ASUWas G@scussed InesChepter Twe, his 
System has evolved into a free flow operation designed +o 
prevent a hackleg of material at NCA Building 70 and fo 
frovide tke best service possible to the customer. 

local delivery costs can be determined by matching 
incurred costs with delivery services rendered. If specific 
delivery xreutes existed with designated equipment and 
Mmavers, it would net be difficult tc derive the related 
delivery ccsts. Hewever, when assessing local deliver 
costs at NSCSD, there are few delivery routes of this type. 


How then can costs be distributed within the delivery 


The ccmmcn work wnit within the system is the pallet 
data that is collected on all driver LDIPs. Each driver 
records the times and "pallets" (measurement tons) moved for 
Sach Gelaivery trip. As noted in Chapter Two, this pallet 
data is xecorded in the Transvortation Division's miniccn- 
puter and printed monthly in the Work Load or Program Trends 
FepObtweinis Deport could be the basis for prorating ccsts. 

Table VI shows the distribution of the work load between 
Navy and commercial trucks for FY 1982. Unfortunately, this 
data does not distinguish between straddle truck and regular 
Parck anpucs {Rer. 11]. However, Eiiter’s and )imMcere*s 
research noted that 45% of the volume moved by NSCSD was 
delivered tc fleet and shore activities located at 32nd 
Street frcem NCA Building 70 [{Ref. 3: BP. 107}. Almost ali of 
this material is moved to its final destination on the base 


by straddle trucks. 


Es §GCST BWIA 


The cost elements of the local delivery system include 
NSCSD persennel laber and overhead, Public Works vehicle 


tTental costs, and commercial billings. The labor ccsts are 
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TABLE VI | 
LOCAL DELIVERY WORK LOAD SUMMARY | 
| 

| “DALLETS" DELIVERED "TO CUSTOMER" | 
| FISCAL YEAR 1982 | 

| COM 
{ MONTH TOTAL NAVY R IRK | 
| OCT 19951 1445 9 72 5492 28 | 
NCV 179 29 1245 3 69 5476 31 
im bec 19763 1432] 72 5442 28 
| JAN 18561 13724 74 4837 26 
| FEB 17825 1425 8 89 3567 20 
| MAR 24499 18519 72 59 80 28 
{ APR 23064 17822 16 5242 24 
| MAY 17331 12289 i 5042 29 
{ JUN 185 33 12896 70 56 37 30 
ee Jol 21006 14757 70 6249 30 | 
| aus 23242 15569 67 Tee 33 
SED 20351 1462 1 Wo 5730 28 
| vcrat 204214 175448 68766 | 
| AVE 20351 14621 72 5730 28 | 
| | 
| 
| 
i gc emcee ce mec ee ne en Sans eae ies Some se Se Sep ea ee a 


incurred Ey WG-5 warehousemen, WG-7 straddle truck drivers, 
and WG-8 truck drivers who are all costed at an accelerated 
Gat>. Fublic Works vehicles are charged in accordance with 
Roms 9S « Commercial drayage is costed based on an estab- 


lished gcevertnment certract rate. 


1. LAECR COSTS 


The NSCSC acceleration rate is the percentage of 
Federal centributions above a pay scaie required to sustain 
an individual's frince benefits and paid leave rights alcng 
with the employer's expenses such as training when the 
emplcyee is not directly contributing to productivity. The 


NSCSD acceleraticn rate is 12% for fringe benefits and 18% 
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for leave and sick pay. For example, an employee who earns 
$10.00 pez hour actually incurs a budgetary cost of 13.00 
per hour. The employee's salary is $10.00 per hour tut 
eter E€XPenses incurred by NSCSD total $13.00 per hour. 

Labcr hours are monitored with Labor Distribution 
Cards. These cards are filled out by designated supervisors 
and specify which job order numbers labor was applied 
agastnst. These jok crder numbers are grouped into cost 
acccunt ccedes (CAC) which serve as a major level of internal 
Management control information. For Transportation, the two 
Gesc accctnt codes that measure labor hours are interral 
movement (CAC 2193) and local delivery (CAC 2125). Based 
upon uabor distribution cards, labor payroll statistics are 
micoacOnated With werk units, man-hours expended, and 
producticn rates to provide a monthly Uniform Management 
Report (UMR). 

mes the ©@onth of July, ieee, “he COst. fer Jako: 
umae= GAG 2125 was $39,425.19 for a total of 3,232 man-hours 
expended. This equates to an accelerated rat2 of $12.20 per 
Man-hour expended by NSCSD to sustain the local delivery 
cperaticn. For ail of FY 82, the average iabor cost fer 
hour was $12.14 with a median of $12.18, and a standard 
deviation of $0.28. | 

Tke purvose of Labor Distribution Cards is to 
M@Lecerenttiace cost accounts for budgez control informaticn. 
feweayeL, a COMmmcn criticism of UMR data is “that the Labor 
Distribution Cards are filled out subjectively by designated 
superviscrs and thus are of questionable quality. ie is 
meeobably Gifficult fcr a supervisor to accurately charge the 
appropriate job order numbers all of the time. This would 
ke especially true in the Transportation Division where 
internal mcvement jebs constantiy interface with local 
celivery jocs. The supervisor may need to use his best 


judgement <tc allocate labor hours between the twe cost 
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accounts. Fortunately, most workers work under one account 
for an entire day. in fact, most drivers specifically werk 


enly lccal delivery routes or intsrnal movement on a given 


day. Cnly the warehousemen have occasion to work bcecth cest 
account areas consistently by loading and offloading both 
delivery and shuttle trucks. While the UMR data is not 


completely accurate, it is the best assessment available and 
seems to be consistent on a month to month basis. 

For the purpcses of accounting for the total costs 
to NSCSD for operating the local delivery system, the UMR is 
the primary budg¢t tocl for managers. Although these costs 
are a maicr portion cf the NSCSD budget, they represent only 
asegment of the total local delivery costs. Sanece ral 
cther costs for ¢quipment and transportation are charged to 
Spr and are not controlled directly by NSCSD, an incentive 
factcr is missing fcr the efficient management of these 
Gosts. 

imimerder £o bFette= understand the application of SDT 
coSts within the local delivery system, all NSCSD costs not 
Girectly associated with transportation costs shculd be 
excluded frem this aralysis. Only the NSCSD costs for WG-8 
truck drivers are directly associated with transpertavion 
costs. Every rented PWC truck is driven by a NSCSD WG-8 
employe:. Since over 90% of NSC truck drivers are at the 
highest step of senicrity, the WG-8, step 5 pay rat¢ will be 
fiseduesen, atlocating labor costs in the local delivery 
system. Minat pay Tate is $10.33 per hour plus a 30% accel= 
eaaeecneaace cf $3.10 per hour for a total of $13.43 per 
hour [{Ref. 12]. 


Zee CLE COSTS 


Fer Public Werks vehicles, the rental costs include 
a rental fee, mileagés, and unscheduied maintenance. The 


franspertaticn Divisicn submits a monthly odometer reading 


Shs. 





ch each vehicle to Public Works and subsequently receives a 
billing based upon the monthly rental fee plus mileage and 
any unsckeduled maintenance costs. The charge for trailers 
is a straight rental fee. Current Public Works rental and 
mileage rates are listed in Ref. 8. Table IV listed these 
aces for ali Transportation Division assets. 

The specific assets used fer truck deliveries are 
iemmemt7Z2—-cOn and 10-ten tractors and trailers. Tie 7 
1/2-tecn tractors make most of the GSK/dry provisions jieliv- 
eriles and the 10-ton tractcrs are used fer hauling 
perishable provisions +o ilocal customers and Long Beach. 
Both assets are rented at the same monthly and mileage rate, 
but since the 10-ton tractors are hauling provisions to Long 
Beach, they are inctrring higher mileage costs. Table VII 
lists the tractors and average mileage costs per mcnth. 
Additicnally, mileage costs at one standard deviaticn abcve 
and kelcw the average are listed to show the impact on 
mileage costs with mileage variations. The average mileage 
per mcnth and standard deviation figures were computed using 
meee r cye data for all of the 7 1/2-ten tractors and three 
Smee '0O-tcn tractors for the months February through April 
oc 1983. The results demonstrate the relatively minor 
impact mileage variations have on the overall cests of 
aomreeng | tlansportation. AS a result, only the average 
Tileage figures wiil be used in this report to assess 
Mileage costs fcr transportation within the local deliver 
SYStER. 

Commercial vehicles are rented ata flat rate of 
pegogeres day £or driver, tractor, and trailer. The $295.00 


per day ver unit is specified fcr an 8-hour day, 5-day week 


Minimum, with no prevision for overtime. An additional 
$10.00 per hour will be added above $295.00 per unit on 
Saturdays, Sundays, and Holidays. These units are direc*ly 


contrclled ky the NSCSD dispatcher. 
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TABLE Vif 
MCNTHLY TRACTOR MILEAGE COSTS 


(costs 0 $0.29 per mile) 


| 

| ! 

| | 
( 

| ! 

( 

ONE STD DEV AVE ONE STD DEV | 

EELOW ABOVE | 

| 

TYP (3) & ) 5) 

| EQUIFE BiLES COST MILES OST VRIES CS, : 

| mEACzOT , | 

7 1f2-ten £75 152 75 219 985 285. =) 

enact Cl, 

10-ton 980 284 1250 36 3 1520 Lb Uy 4 | 

| | 

| { 

SS Sane cep ecu aly ny cts cums gee ues ats eee es ee a eee sg 

As was menticned earlier, Aulal vehicle —eencal 


expenses are charged to the Navy Management Fund, Seccend 
Destination Transportation Account Code N036. Straddle 
trucks and ail other Material Handling Equipment ({MHE) 
utilized in local delivery are owned by NSCSD and are a sunk 
GOs <cC the oOperaticn. The drivers of Public Works veh:- 
cles, straddle trucks, and other MHE are employed and 
Controlled Ey NSCSD; their salaries are paid from NSCSD O&SMN 
operating funds. 


3. CCST DATA SUMMARY 


Table VIII summarizes the costs that will be used +o 
Sestecu=  iccal delivery trips. These figures represent the 
daily ccests for labor and equipment and will be prorated to 
@ per minute basis sc that they can be applied to a kasic 
time standard for each delivery routes. Given that there are 
eight work-hcurs per day, the total costs in Table VIII will 
have to te divided by the rate of 480 minutes ver day tc get 


a cost pér mrinut2 figure. 
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Mmecmeccluck CcSsts “ame, brokep into wo categories. 
Tetal costs include NSCSD labor costs for driving 2 =2wWC 
Cc 


at 


an . DT costs exclude the labor costs since thay aze not 
Charged to the NMF. All commercial drayage costs are 


Charged tc the NMF. 


C. CCST ANALYSIS 


Meomomeeisssd 72 the introduction to this Chapter, <he 
basis for prorating ccsts between Navy and commercial units 
Should Fe the number of pallets moved by each group. The 
costs of Navy drivers and PWC vehicles compared with ccmmer- 
cial units could be prorated based upon the work lead 
distributicn of pallets moved and applied to delivery routs 
Standard times. For the entire system, the breakdown of 
Materiai mcved "to customer" in July, 1982 was a 70/730 
BPeecentage split. The other raw data available concerning 
material movement was Eller's and Moore's finding that 45% 
cf ali material moved by NSCSD was delivered +o 32nd Stre¢er 
@etavViz.ss by straddle trucks. This means thax the 70/739 

ace split of work load is not really repr2sentative 
or che distribution ketween Navy and commercial trucks. 

A review of Eller's and Moore's finding shows that their 
figures were based uren all customer dsliveries and included 
Long Beach material. However, the Work Load Report categcry 
megmecuscamer” dces net include material delivered £0 Leng 


Reach (it is tracked in another category). Since *heewcen 


~ 


oad breakdcwn excluded Long Beach deliveries, the flier an 
Moore finding, adjusted tc exclud2 the impact of ma 

moved <o Long Beach, resulted in the percentage of material 
moved tc 32nd Street activities increasing to 50% of the 
total annual volume. Based upon this assumption, Table IX 
presents the actual werk load distribution between Navy and 


commercial trucks. 
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TABLE 
DAILY DELIVERY 


VIIT 
TRUCK COSTS 


DOmszAr COS iS AND spr COSTS 





= 


| 

1. EWC unit: GSK/dry previsions 

* WG-8 driver, 8 hours $107.44 

Uma/ez ech tractor per day (3432/22) 19.04 
| Tractor mileage per day (34 mi @ $0.29) She SS 
| Trailer per day 100 | 
| Heeal COSTS $142.03 | 
| see Costs $_34.59 | 
| | 
| fo gem URS: perishable provisions | 
| a2 WG-8 driver, 8 hours $107.44 | 
| 10=ton actcr per day 3432/22) 19.64 | 
| Tractor mileage per day (57mi @ $0. 29) Gr 3 | 
| Trailer per day 5.00 | 
| Cempressor ver day 41.60 | 
! Tetal costs 5190.21 | 
| Sia Ccests $82.77 | 
| 
| a. eee ee ack | 
mewn t+ por day S29 Ol 

Me OE | 
oe Geeta then SDT cost. Labor is Charged +o «he NSCSD | 
| O&MN Operating kudget. | 
! ! 
i ee a ec Sper ca eae ee a ee ee 
Alsc included in this analysis is a comparison cf the 
work lead distributicn derived from Flohr's data base after 
exe udsmq Lepag Beach deliveries. This comparison was nade 








| 
| 
| 


cemented ae oa 


TABLE IX 
WEIGHTED COST FACTORS BASED UPON WORKLOAD 
DISTRIBUTIONS 


(measurement tons) 


Werk Lead or Programs Trend Report: 
NAVY COMM. TOTAL 
TOR 30% k100 
14,757 + 6,249 = 21,006 
20% of Navy deliveries made by straddle truck: 
-90(14,757) = 7378 
Navy truck deliveries: 
14,757 - 7378 = 7379 


Revised Navy/commercial work load distribution: 


a re ae a am cm es I ca iy re ts ci cs ee eee ee ee 


NAVY COMM. TOTAL 
54k 24 6 100% 
poo + O,249° = 13,628 
Fichr'ts data base: 
NAVY COMM. TOTAL 
3) 2) 7) 45% 100% 


S* cee SS ey ce SR te SS ee SE come SE ee ee OE cee Se oa SS a SS cei SO i Oe SED Cet SR eg SE eee, ee em ee 


6,134 + 5,132 = 11,316 


Re ce ae ee ee SE 


SG ee EE aa eee eee ee dd 


| 


to verify the work lcad distrikution derived from the Eller 
and Miccre figures. Their study evaiuated Fiscal Year 1980 
Statistics before SER was implemented. Flohr's data was 
@er.ved fr¢em LDIPs ccllected in July, 1982. SER was imple- 
mented in October, 1°80. 

Flohr's data specifically measured the work load dis*ri- 
bkution ketween Navy and ccmmerciail trucks in conjunction 


with the precess of establishing delivery route time stan- 
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Games and UWnet load statistics. This study provided werk 
Icad tctals without the impact of straddle truck dsliveries. 

The two values appear to subStantiate each other and, 
for this teport, prcrated costs will be based upon a 55/45 
percentage split of the work load between Navy and commer- 
Gaal trwveks. Delivery costs for commercial deliveries to 
Long Beach and Navy deliveries of perishable subsistence 
will not be prorated since they handle all of the work lcad 
in «hese particuliar areas. 

Table X shows the standard and prorated costs thaz will 
Ee susiea in calculating delivery trip costs. Although 50% 
volume tc 32nd Street derived from Eller and Moore apfears 
to ke a valid figure according ¢t9 perscnnel in 
Transportaticn, it is only an estimate. Better information 
on the value of ‘this percentage is expected when the rew 
program fcr the Transportation minicomputer comes on line. 
All truck driver trip logs will be recorded <tc measure indi- 
vidual preductivity, establish time standards for individual 
TOUTES, and accumulate aggregate work load preductivity 
figures that can accurately determine the pallet distribu- 


tion fer frerating ccsts in the delivery systen. 


D. TIME STANDARDS 


Time standards can b2 used as a basis fer allocating 
prorated costs. These costs can be applied at a cost per 
Minute rate and an cverall cost per delivery trip can be 
GCalculacved. This oremise is set forth as a basic mechanism 
that can easily be applied to an updated time standard when 
the new minicomputer program becomes operational. woke | celal 
report, Fichr's data base cf LDIPs for July, 1982 was used 
+o establish a representative time standard against which 


current costs could te applied. 


44 





TABLE X 
STANDARD AND PRORATED COSTS FOR LOCAL DELIVERIES 


1. Navy GSK/dry Buoy ss tOn deliveries: 


$295.00/day 
-61/02n 


| | 
| 
| | 
| 

| | 
| | 
) | 
' Lota. COsSts $142.03/day 
« 30/02 0 
{ SDI eCcosts S 34.5997 day | 
| 07 fain 

| 2. Prerated GSK/dry provision deliveriss: ! 
fiemere  -25( $1492.03 ) + .45( $295.00 ) = $210.87 /day | 
: ~44/nin 
| SDT 299 ( > 34.59 ) + .45%°3295.00 ) = $151. TT/day | 
) .22/min | 
( 3. Navy Perishable provisions 
| Toca Cos<s 5190.21y/day | 
| ~4O/min 
| SDT Costs Soo i) eave 
| ol 7a 
| 4. Cemmercial Deliveries tc Long Beach: | 
| SDI feasts 
( | 


F 
a 


The first step in the data sort was to eliminate all GSK 
delivery data originating from the Broadway Compound. Since 
these deliveries are new consolidated at NCA, they would nor 
Match the GSK time standards calculated for NCA deliveries. 

The July data was then segregated into GSK/dry provision 
deliveries and perishable subsistence deliveries. From 
Piece two categcries, the data was sorted into grceurs by 
local customer sites. This sort of the data base served two 
purposes. First, perishable deliveries are being costed at 
a different rate than GSK/dry provision deliveries. 
Secondly, all perishable deliveries originate frem the 
Broadway Ccmpound or CAL ICE while all cther deliveries 
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criginate from NCA. Therefore the different types cf d¢eliv- 
eries should have different time standards. 

The data was then analyzed by customer site and delivery 
type. Since the data often consisted of multiple stores for 
cne trip, the data had to be reviewed manually to ascertain 
the number of trips mad2 and which data entries listed the 
transit times to the actual site. These transit times were 
averaged to find the transit time standard tc each site. 
After this review, the data was processed to find the total 
pallet offlead times, offload delay times, and local transit 
time kEetween stops at the customer site. These total time 
values were divided by the number of trips to the site in 
order to establish an average time per trip for all phases 
cf the delivery trip. 

Table XI lists all of these time standards. Sines 
SemieeiceengG ali cf the Broadway Compound GSK delivery data 
would not show the full impact of the trips reguired to mecve 
material within the delivery systen, the total number of 
delivery trips to each customer site in July was included 
Mme = =2.es per month. This presentation of the data should 
+nen previde an overview cf the delivery system that 
reflects the correct amount of business and is bas2d upcecn an 


accurate time standard for deliveries originating from NCA. 


E. LOCAL DELIVERY TRIP COSTS 


Utilizing the cost values in Table xX and the time stan- 


Gaede see meorth in Table XI, Tegle Kit, iists * fhe overarw: 
Boe ceipemmaciczvery trip. Additionally, Table XIII lists ccst 
per trip figures rated against miles. Both of these tables 


present ccst data based on a Navy cost, a prorated cest, and 
a commercial cost whenever both «ype of assets are being 
used for the route. Also, thes@a costs represent enly SDT 


costs to the system. mie Vvaluies™in Lablo X= could also be 
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TABLE XI 
LOCAL DELIVERY TRIP TIME STANDARDS 


(in minutes) 


Frcom Broadway Compound: 


| 

| 

| 

| 

| 

! 

Ae PIV ET Y PRLS. (== Phas Ll =- DELAY OFFLOAD| 

per to WOCal, \wWwaest aos 

month area Or Evead | 

Camp Pendleton 2 60 i 15 15 | 

NASM 4 30 4 6 18 | 

NRMC Bi 20 a 20 5 

Long Beach 9 152 35 49 50 | 

Pcint Loma 14 24 8 28 4 8 

NTC/MCRD == a oe a= == | 

Impérial Beach -— -- -- -- -- ! 

NAE Coronado 5 Inge) 3 19 20 

NASNI 7 20 IS ZS 36 | 

Ena Street 31 15 9 26 38 | 

| 

- Frem National City Annex: | 

Canp Pendleton 2 64 i 20 23 | 

NASM 16 aS 6 Is) 37 | 

NEMC 10 18 -- 3) 23 | 

Leng Feach * 60 cals == ho == | 

| 

Fe-nt Loma 24 30 5 28 39 

Mane 7-CR D 34 25 == 19 25 | 

| 

Imperial Beach 14 22 = 13 34 ! 
NAE Corenado 20 30 4 16 P20: 

NASNI 72 23 2) 17 28 | 

| 

Long Beach commercial delivery units are paid $295 

a day and normally take 8 hours to complete a tric. | 

There are no previsions for overtime or credit on 

the daily fee if the unit takes mere or less than 

Gmscuss to comelete the trip. 

| 

| 

a 


‘ 





us¢d to calculate the total cost per trip. For example, the 
time standard for perishable deliveries +o Point Loma is 128 
Banutes. A= the SDT rate of $0.17 per minute, the trip cest 
equals $21.76. Using the total cost rate of $0.40 fer 
Memute, the trip cost equals $51.20. This table presents 
SDT costs within the local delivery systen. However, a 
Managex cculd use any set cf values from Table X depending 
upon the information he needs to know. Totai costs for Navy 
units cculd be rated against commercial costs so that lator 
costs are taken into consideration with beth types of 
assets. In this study, SDT costs have been recorded since 
these costs are charged to the Navy Management Fund. BE ee 
reality, @ manager need to iook at transportation cos*s fron 


both perspectives. 
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| 
| 
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—> 
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NASM 
NEMC 
Leng 
Ste: aE ela 


NASNI 


N 
e 


Camp 
NASM 
NRMC 
Leng 
Poe at 
NI CAM 


NASN I 


Cn en ee ee eee San ee oe ee cae 


| 
| 
| 
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Aer ivy TTY 


Camp Pendleton 


Reach 


Loma 


NAB Coronado 


32nd Strest 


Pendleton 


Beach 
Lona 
CRD 


Imperial Beach 
ee Coronado 


TABLE XItI 
LOCAL DELIVERY SDT COST PER TRIP 


65 
G4d 


128 


98 


39 
103 


176 
Ne 
64 


132 
94 
ole | 
102 


15) 
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NAVY 
(>) 


25.50 
14.96 
iie0 5 
74.80 
21.76 
16.66 
16.83 
7.51 


Poem National City Annex (GSK/dry) : 


Zee 2 
9.24 
4.48 


92.24 
6.58 
ae is 
7.14 
6.51 


Frem Broadway Compound (perishables): 


TOT. 
TIME 


PRG = 
RAT ED 
($) 


a a a> a a 


Si ai? 
42. 2u 
20% 4g 


42. 24 
30.08 
31.04 
32. 64 
22215 


Cease 


80.52 
Be 0! 


295.00 


S022 
ao sy 
Ssc§ W2 
Oe 22 
gob Ti 2 


a ee ee 


cou SS ome 


a a ee yen | 








| 
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TABLE XIII 
LOCAL DELIVERY SDT COST PER MILE 


1. Frem Broadway Compound (perishables): 


SS Se SE SS SE ees A a ER ee ES ccc I ee ae “eee SD cee, Re i ag SO cs I cae SD ces cl comets <-N_eie, R aei WA cee SSD neti 


| 
! 

PRO CCM 
ACTIVITY MIL Es 3) a) (3) | 
Canp Fendleton 76 0.34 | 
NASM 26 ON site 
NEMC 8 Veo | 
Leong Beach 224 O33 
Feint Loma 10 Zuni 8 | 
NAB Coronado 14 1279 
NASNI 14 ez | 
Bema Street 8 Zag | 
2. Frem National City Annex (GSK/dry): | 
Camp Pendleton 84 Cees Olea aye ais 
NASM 34 Oa27 1. 24 2a 
NRMC a2 Cero 1.71 ores. ! 
Leng Beach 116 128 { 
Pcint Loma 18 OR Sy 1203 4.47 ! 
NTC/MCRD 16 0.41 UArsts: 5s) S, | 
Imperial Beach 18 Ole Bis Me 22 Sts | 
NAE Coronado 12 0.60 2512 59 | 
NASNI 12 0.54 2.48 ue ge | 
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IV. FINDINGS AND RECOMMENDATIONS 





Ae. FINDINGS 


The lecal delivery system at NSCSD appears tc en 


p zé 
effectiveness rather than efficiency. The bottcnm line seems 
C ae 

h 


“0 be tc provide quality service with a minimal amcunt 

delays in getting material to the customer. Sic acod 
custcmext service may be ignoring the issue of efficient 
BesQuEree Utilization. FOr meme ec, Since 1979" "NSCSI has 


been augmenting local delivery assets with commerciai units 
on an “as required" basis. Without any restraints on SOT 
funding, the use of commercial units has qrown to a regquiar 
Gemand cf five units daily and as many as nine units when 
Navy drivers are absent or work loads increase [Ref. 10]. 

S whe  Transvortation Divasion assess how mel? 
these asseé e being used? Dole weaves being Eriled@ceus 
By one GrEIVErs, but only total measurement tons are Leing 
S=Gera-caq £0 the monthly Work Lead or Progt@am Trends Report. 
Meso,  UMMIES data is being collected on transportaticn hcid 
times. However, UMMIPS data does not provide any informa- 
tion about how efficiently assets are being utilized. Only 
*h@ Management cbhjective of full loads anda qualitatine 
assessment by top line supervisors can evaluate whether 
Peltewmomacemrtilly loaded for local delivery trips. This is a 
Temi seadpleck in trying tec evaluate the erriciency of the 
NSCSD local delivery system. AS a consequence, a question 
that cannct be accurately answered is whether tne average 
f=4p COSts are based upon trully loaded trailers cr scmeé 


lesser level of loading. 


48 





Apparently the advantage of using a standard méasurement 
mouewcEk unit is that it can provide a basis for ccmparing 
productivity between different divisions at NSCSD. For the 
Transportation Divisicn, the use 9f the standard werk unit 
to méasure productivity should be reconsidered. The advan- 
eege= Of actual palle* counts for measuring both the 
effectiveness and efficiency of the delivery system appear 
to outweigh the advantages of a standard work unit just for 
the sake cf unifcrmity. 

A major conséquence of the local delivery system's 
emphasis cn effectiveness is the excessive unloading delay 
times experienced by the drivers when they arrive at their 
destinaticns. A review of Table XI shows that the delay 
time cn eéach delivery route ranges from 18% to 30% of the 
tema scame £Or each trip. These high figures are not 
mole ye surprising considering that unscheduled delivery 
trips prckably arrive unexpectedly and thus would nct give 
*he custcmer any time to prepare for delivery and unloading 
of the material. 

Ancther consideration is the undesirable effect unsche- 
duled deliveries apvpe¢ear to have on unloading times. Given a 
Situaticn where a customer site creates delay time while 
Seliamclwaaq around to unload the dsiivery truck, it appears 
to then fcllcw that a less than optimal force of labor and 
equiprent ccmpletes the unloading cask. 

This "cempounding" of delays is an interesting pheno- 
menon. The Transportation Division strongly suprorts 
unscheduled deliveries as the best way +0 provide the 
custcmer timely service. The. |\[faneportatzon /Divisients 
contenticn is that mcst customer sit2s have receiving units 
and that therefore delay times at these sités are mrinimal. 
When chere has been a problem at a particuliar sits, 
personal cecmmunications have resolved the issue. These 


Claims cf minimal delay times are noct substantiated by the 
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enc 
ed 


ding 
=D 


iO 


is 


Q 


time standards derived from July 1982 LDIPs. Since De 


1982, delivery schedules have become even less struc 


ct 
7 
4 
6 


Although the impact cf this relation on subsequent unloé 
delay times haS not been measured, me Ss di ft iwews c 
believe that delay times have not increased even more. Ee 
will ke interesting tc see whether the new minicomputer data 
collecticn program substantiates the claim of mininal delay 
times cr supports the conclusion that unscheduled deliveries 


cause large aealay and unloading delay times. 


a | 


Maples X, Xi, and XII can b2 used <tc demonstrate the 
© 


impact cf delay times cn delivery ‘trip cests. By 
Subtracting the delay times from the total times for each 
delivery route, Significant cost savings pé¢r trip can be 
realized. For example, Table XI shows an average delay time 
cf 2€ minutes for ferishable deliveries to Pcecint Loma. 
Table XII shows a Standard of 128 minutes and $21.76 per 
ceuvecemnes 1) pereM@inute (from*Table {X). Subtracting the 
delay time of 28 minutes from the trip time standard of 128 
Minutes results in a new standard £ 100 minutes and $17.00 
Bere tric. This change creates a cost savings of $4.76 per 
cust ome 


ze 


A ccSt per mile figure is often used to e¢emphas 
Gelivery costs, but this figure can also reflect excessive 
delay times. Using the same example of perishable deliv- 
eries te Feint Loma, che $2.18 cost per mile listed in Tatkle 
MEMposmealculated ty dividing the tri cost; 8521.76, Gay 
total trifp cistance, 10 miles. How ny che revised *rip eccet 
Semmes che cost fer mile figura is $1.70. This repre- 


sen=s a savings of $0.48 per nile. Even if all delay ‘¢imes 


Kh 


cannet be eliminated, any reduction will be zeflected in 
substantial cost savings because of the number of trips made 
monthly. Thes¢ déiays stand out as a prime area for 


-mprovemert and increased efficiency. 


59 





The @eanspertaticn Division is being ewalwated on it 
Fackleg in NCA Building 70 and the UMMIPS timeframes. They 
aze nOt keing evaluated on asset utilization. With this 
perspective, the incentive is strong for the manager is to 
advocate a free flow delivery system and to ensure he is not 
too ccnservative when scheduling commercial units to augment 
his work force. Certainly there is no penalty if all deliv- 
eries are made in less than UMMIPS standards; the customer 
has received excepticnal service and <=zhe local delivery 
Ssystegm has exceeded its performanc2 standards. This isa 
Megmeal pclaicy to fcliow as long as «here is no constraint 
Gene SDI funding. 

At pres¢nt rates, it ccsts twice as much to crerate a 
commercial tnit as it doés to operate a Navy unit deliv ates 
GSK/dry provisions (see Table X). Depending upon the work 
Soade d=ctributicn, wthe sprorated costs of operating the 
system can vary significantly as iliustrated in the range of 
e@scowliseead in Table Xx. SincevGemuind poin=s tfcneNscsD 
emplcyees are constrained, ccmmercial units do have to be 
hired in order *o meet all delivery requirements. More 

vernment drivers weuld reduce overall expenses, but eae 
reality cf perscnnel constraints dictates that management 
concentrate instead on minimizing commercial units and 
Gaam@gewrore prorated cost stfucturcss. Since Avril W260; 
commercial units have been hired on a daily basis. This 
rolicy sgnificantly cecrteased the administrative burden of 
SueGeeeamigecesp sheets, balancing and certifying each till, 
Stim =Craandang tne carrier's bill for ovayment. Now the 
Canter ccunts "truck days" used in the week and prepares cne 
GBL for the whole week. However, a GBL for che total "truck 
days'"' does net ensure that trucks are always being utilized 
an the  mcst cost effective manner. The requirements for 
commercial units shculd be documented carefully so that a 


much lower price could be beneficially negotiated on a route 
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basis aS is being dene in Norfolk with "Guaranteed Traffic 
Semvi ce. 

The future does not indicate an increasing rele for 
commercial units at San Diego. With the completion cf mili- 
tary construction (MILCON) P-033, all warehouse storage will 
tke ccensclidated at the National City Annex. When this 
happens, the reound-robbin shuttle of materials will no 
longer occur and ‘those assets can be utilized in the local 
delivery system instead of the Broadway to NCA movement. 
This project will incorporate the Navy Integrated Storage, 
Tracking and Retrieval System (NISTARS) and the Navy 
Automated Transportation Documentation System (NAVADS). 
These systems should provide a vastly improved information 
base fer predicting work loads and asset requirements for 
the local delivery system. Combined with the Transportation 
Division's interral management information, these informa- 
tion sources should provide a basis for an improved rescurce 
management system that could produce becth effective and 


efficient customsr service. 


Be. RECCMMENDATIONS 


This analysis has descrited the basic cost and tine 
characteristics of NSC, San Diego's local delivery systen 
With the objective of generating a renewed interest in the 
efficient use of transportation assets and SDT ‘funds. 
Specific recommendations for improving the use of these 
resources follcw. 

NISTARS, NAVADS, and internal orograms will provide a 
wealth of information that will facilitate? improved trescurce 
Management fer the lccal delivery systen. However, even 
befcre this infcrmation is obtained, significant improve- 
ments in resource management can be realized by first 


tightening up the existing system through the eliminaticn of 
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inefficiencies such as the delays at a customer site. A 
second step is +o consider replacing the existing cemmercial 
contracts with "Guaranteed Traffic Service" route contra 
Finally, if further improvements are still appropriate, a 
vehicle scheduling algorithm should be considered. 

An abundance of information about measurement tons does 
not really tell a manager whether transportation assets are 
properly utilized. Also, adjusted pallet counts cannct be 
used in formulating a truck scheduling algorithn. Whether 
or net a fallet is fully stacked does not change the fact 


that a <trailer has a specified capacity of pallets that can 
ce loaded. These trailer capacities and actual Ilcading 
records are the key to a meaningful data base. Actual 


pallet counts should te adopted as the standard work unit 
within tke lecal delivery system. 

Custcmer Service, UMMIPS timeframes, and material back- 
logs are still the primary meéeasuraments of effectiveness in 
the iocal delivery systen. The cost measurements and data 
from this thesis shculd provide a means for counter 
balancing these effectiveness measures with measures of 
Sree ciency’. The ccst information in this thesis gives a 
different perspective to the delivery svstem management and 
Should previde insights as to where management erforts could 
Cae4-- = "Oniticant cost savings wlthout impacting on the 
effectiveness of the local delivery system. it. sieuld aise 
be realized that any cost savings that could result trom 
recommended improveaents would reduce the amount of SDT 
funds needed to operate the delivery system. Untortunately, 
there is ro incentive at present to manage these funds cate- 
sae eel Bas As a result, there? 1S no motivation to nake 
improvements. The delivery system is already meeting UMMIPS 
time standards and further changes that do not reduce trans- 
portation hold times will not be a high priority issue 
unless management's perspective of the delivery system is 


changed. An awareness of SDT costs needs to be emphasized. 


ee, : 





fast | 
bs 


Q 
= 


uj 


Aul 
ti} 


LOCAL DELIVERY INDIVIDUAL PRODUCTION REPORT 


See a ee ke 


Oeto1s eBid 
2uvdD On 
ALaVd aon On 
Lr i4dos OX 


SuT18004 
BORAT TVDIMVNDIM = @ 
we hOILI 3629 = 42 
G3suid waid © g 


<a2uWe 


$xayvnia 


——————————— 


eee 
cle)vene 
Pe he) 
oe ee 
ee os 
oe 0's 
a Tees 
ee ee 
se es . 
ee . . 
. ° ee 
O19) 87 0 Sd 
6c ecie 
ee ee 
or ee aikenene 
ee ee ee ee 
oeee ee ee 
eo eee oes 
se ee 
one es 
we ne 
"ee? 
Sane 
oe 6 @ se. = 
ovate age Te 
eoeee eee 
Sir aateials arene 
Poe 
og 
ee. SON ORE 
OmowH at eee 
eee pte ke 
eves Sm OL 
hee tell= rere 
ers e Sao 
oe = 
ensicecs 
ef as eee 
ee oe leireceite 
10 6's ie hen 
S)aimstaes Geesnnt 
oe ee Snare 
eeenene : 

- — §-vae a] 
ers Aatisciac 
ee a ee se 
eee ee 6 
oes cules 
wares aenenne 
oe es Saeaee 

se eee 
“ee arn 
eee SUN SCe 
eee a eee 6 
eee eve +e 
eee e Oiacieey ar 
alte secs otenens 
eran SA ebe 
re 
"eee ory 
ee ete see 
Our nae oes 
L ta Jee Da oe @e 
ore te es reise 
ee ee onenere 
esex eile Hah PREC (ee 
hE aoa 
avers econ 
tee sere ie 
Sat he het) seer 
eoee SOREL 
eae Ste) aeees 
reece 
oe od — eine Py yt a, 
aoa an 
arene ene oe 
eee ners 
eee aie 
re ee mechanic 
ees Sean 
e 
why tate ee ne —P<@ ¢: 
Rex Xe miele 
ese DiEaiienie 
Gui a 6st 
eee@ee Cw a Ti) 
eee Cetacat 
epee Slee 
eee act = §o.6. 6 a. 
ne FO Ag tg gh eee - —_ su 
piel en Cetra 
e smececte 
. eee 





e 
eu 
. 
_e@ 2 e@ see 
_ O58 Oye § eee Fee ew ee eee 
eens 
o° sik. 
« 
. 
. 
ae wee ee ——— 


aMVH a > Py 
UNS 2 mit = 
panies 1 oe Ae EE Rantavaaa CMOVTN DT oe 
S.madvor, g a ‘ 


Sy AA ee, ~ pagpeag 


eee? bh | eo ee spr duy ‘ —~— ee - oe 
Aujppeoa Doe pure gyy ee ee © ee ee qoune 




















a EL OCT, 


Bower 
SwOLsLACKS FiCOvaLg ava &¢ 
438 - AUG Wraise .C WVA .tE 


6 Fevis Uc 
-a 

W319 = 125 UIE338 00 - oe BYR 0% 
-4 
-1 


aeeat b4 
Davie 16%, 
ivie .2t 
avid Ov 


sritva - 214 
THD = WZ 
BWGtws — 2He 


FBiTeeNns WRiate .C¢€ Afé ite’ 
WesanNtd = 359 WIIG8 OV nia Aci 


,es 086 
*Ynaneae% 
@eeeg 
€@ue0 





TWLAZtVN Adit FUSIHTA DAAd 
SS ee 2 Seer weer ee 


QAMaAtT32d SLIVIVE ‘$¥LOles J2aTIp AQ VE PFTTTE 94 Obes 
| ot 


T= 
= 


ct 








tt 


; ot 


eoeeves 
os tee 


2 2 ee 


on. 5 @ 





_eres 
ose oe 
-eree 


“vingive "FE oan 
Beat a bbs 
: Sees 
:3dats | C18 & 999849 89255 " 2 othe 
Vi ddd NOVADIIOM PRT AD ted VAT Lee it 


motives 3q0 








54 





10. 


11. 


LIS® OF BEFEREVCES : 


Gallo, C. and Cam pienter,. R..3 “RViataGa Oncicsais 
severly. Sueport Consolidation™ Nawry Sippy “ESros 
gepetctter, Juiy 1980. 


Detedce Logistics Malysis Office: An Bopreisal of thse 
Jcir+ ole BE eee Commander's DOD Material Distribus ior 
System (VDODEDS) Study Volume I, August 197d. 

Elier, Jeftzrey M. and Mcore, Robert T.; An Analysis oz 
Neazerial Distrikution from NSC, | San Disqo 9 Local 
Customers, Hastezrs Thesis Naval Postgraduate Scrocl, 
HMcnterey, Ca., September {937 

PFicht, Larry =.; An Analysis of NSC, S5azn Disge's 
Brcadway and National City Annex Local Delivery 
OeStem MWastes*s Thesis, Waval Postgzaduate Schocl, 
Bcnterey, Ca., December 1982. 

Naval Sabot Center, Seyi Diego Memorandua, 
041.4:cw (4049 d#dqd 11_Mazch 1982 co Ccmmanding 
Geawiece, Havel Sudoply Cemcer, Sam Diego, Subject: 
Poce! Mhaeyage at Waval Supoly Center, San Diego. 
Mebeen, Demis G. end Tutts, Jona J.% An Analysas of 
Lecal Delivery Costs and Times at Naval Supply Center 
Oakland Ca diroeria, Master's “Thesis Naval 
PCs tgradua+e Scmool, *®8cmtezey, Ca., June 1982. 

Navel Suoply Center, San Diego, Mast2r Storage Flan, 
MD-EF-440B. 

Public Works Center San De cici PWCNOTE 7030 ded 5 
Wecamwarye 1982, Subject: FY 1982, FY 1983, and FY, 1908 
Sembeezed Rais ECr Utilicties, Other Services, DiBEect 
Leese, awd Transporta tion. 

Office £ whe Gmiet of Wavel Operations; CPNAV 
ieeueuce- On. 4OIMIAE, Unitork .Saverial Movement ana 
Beste Peiority Syscem (OOMEES, T7 January WIT. 
Telerkene interview with Mc. Charles spischofberger, 
Comgemmec3, Naval Supply Center, San Diego, Ca. 19° May 
Pe choir 

Naval supply Ciente=, San Diego; Report cr,Work Load o£ 
Eiegmpam Brends, Code 303, October, T9S2. 


5S 





12. 


Department of Defense Nage Fixing Authorit GTder aed 

an Seppo ember  1982,... subject: Federal Age Systen 
ular and Special’ FReoguction Facilitating Wage Rats 

Se edules for the Wage Area of San Diego, Califcrnia. 


56 





10. 


INITIAL DISTRIBUTION LIST 


Non, COpses 


Defense Technical Information Center 2 
Cameron Station 
Alexandria, Virginia 22314 


Cefense Logistics Studies Information Exchange 1 
Uc. AL MY | SS aoe Nena den Center 
BOG eeLeec, Virginia 22801 


eae ee Code 0142 2 
Naval Fostgraduate School 
Menterey, Califczrnia 93940 

dé 


Lepartment Chalirmzan, Co fou 1 
Department cr Administrative Sciences 

Naval Festgraduate School 

BPenterey, Califcrnia 93940 


Asscciate Professor A. W. McMasters, Code 54Mgq 10 
Cepartment of Administrative Sciences 

Naval Pestgqraduate School 

Monterey, Califcrnia 93940 


aeutenant Commander Frank E. Royer, Code 54 1 
fepart men= of Administrative Sciences 
Naval Festgraduate School 

Momecaey, California 93940 


eueesarry J. Miller 2 
Naval Supply Systems Command 

Code 054 

washington D.C. 20376 


ve Lieberman 1 
Naval sibply Systems Ccmmand 

Code 043 

foe memacon, D.C. 20376 


Ccmmanding aoe 1 
Naval ey Cen* 
San Liego, nid fornia 92132 


Ccmzancder 3B. J. Maguire 5 
Code 300 

Naval , Supply Center 

Seammecego, Galifcrnaza 92132 


Lieutenant Commander W. David Orct 2 
Avermenen SUpply Cffice 

700 Rokbins Ave. 

Fhiladelphia, Pennsylvania 19111 


a7 





in oe: 
. e ae 
: a 
s 
’ 
" 





7 


wt 











